Background: Adolescent girls and young women (AGYW) face challenges to seeking HIV and sexual and reproductive health services in sub-Saharan Africa. Integrated approaches designed for AGYW may facilitate service uptake, but rigorous evaluation is needed.
INTRODUCTION
In sub-Saharan Africa (SSA), adolescent girls and young women (AGYW) aged 15-24 years are vulnerable to sexual and reproductive health (SRH) challenges, including HIV and sexually transmitted infection (STI) acquisition and unintended pregnancies. In Malawi, 60% of women experience a first birth during adolescence and 10% are infected with HIV by 24 years of age. 1 AGYW experience these challenges in a service delivery environment characterized by judgmental provider attitudes, a lack of privacy from careseeking adults, and access challenges, which include inconvenient days and hours, long queues, and vertical service delivery. As a result of these barriers, HIV and SRH service utilization by AGYW remains low. 2 Youth-friendly health services (YFHS) that address provider attitudes and enhance privacy and access have had promising effects on service uptake. [3] [4] [5] [6] [7] [8] However, past assessments have suffered from design limitations, including crosssectional measures, self-reported outcomes, poorly defined cohorts, and suboptimal comparison groups. 4 Well-designed longitudinal cohort studies with clearly defined intervention and comparison groups and clinical outcomes measures are needed. Such quasi-experimental assessments with robust process outcomes are necessary before more costly, logistically challenging cluster randomized trials with biomedical outcomes can be conducted.
Furthermore, HIV prevention packages that include sociobehavioral and structural elements, in addition to clinical components, have been promoted under the HIV "combination prevention" paradigm. [9] [10] [11] [12] [13] However, such sociobehavioral and structural elements have typically been delivered outside clinical environments. It is not known what impacts such interventions will have on service uptake, when offered in clinical settings and combined with clinical interventions.
In this analysis, we assess whether a YFHS service delivery model impacts HIV and SRH health service utilization compared with the standard of care (SOC) in a well-characterized cohort of AGYW. Secondarily, we explore whether the addition of a sociobehavioral intervention, either alone or in combination with a structural intervention, has an additional impact on HIV and SRH health service utilization.
METHODS

Study Overview and Setting
Girl Power was a multisite study conducted at 4 health centers in Lilongwe, Malawi and 4 clinics in Western Cape, South Africa. 14 Due to substantial a priori differences in study design between the 2 countries, this analysis focused on the 4 health centers in Malawi. Girl Power-Malawi was conducted from February 2016 to August 2017. In Malawi, 4 comparable public-sector health centers were selected. All centers were in urban and periurban areas, were located on a main road, had antenatal clinic volumes $200 women per month, and had antenatal HIV prevalence levels $5%.
Before the study, the SOC at all sites was similar and typical of governmental health centers. All sites offered vertical HIV testing, family planning, and STI services in separate locations staffed by different persons. Thus, each service required waiting in a separate queue. Condoms were available in the pharmacy for free, but also required waiting in an additional queue. Services were typically only offered on weekday mornings, when most schools were in session. AGYW could receive services alongside adults from the general population. There were no demand creation activities for AGYW; no times, spaces, or providers dedicated to provision of YFHS; no youth-focused peer educators; limited privacy considerations; and no sociobehavioral or structural interventions offered to AGYW.
Study Design and Interventions
We implemented a quasi-experimental prospective cohort study comparing 4 different models of service delivery directed at AGYW (Table 1) . Using Stata, an independent biostatistician randomly assigned the 4 health centers to offer one of the following:
• Model 1, SOC: The SOC provided vertical HIV testing, family planning, STI syndromic management, and condoms to AGYW as they had before study introduction. No modifications were made to this clinic. HIV testing was offered in a private space by a young provider trained in YFHS at the final 12-month study visit only.
• Model 2, YFHS: Modifications were implemented to make this clinic more youth-friendly. A single integrated youthfocused space was created where HIV testing, STI syndromic management, family planning, and condoms were provided to AGYW at a wider range of times, including most afternoons and some Saturdays. Government health care providers from these clinics were sensitized to nonjudgmental approaches and young peer educators were hired to distribute condoms, support clinic navigation, and offer health education. AGYW were encouraged to attend at least quarterly.
• Model 3, YFHS + behavioral intervention (BI): In addition to offering the YFHS package, participants could attend 12 The overarching research questions were how these 4 models of care impacted service uptake and adherence; sexual and other risk behaviors; and socioeconomic indicators. This analysis focused primarily on how the 3 YFHS clinics (models 2-4) differed from the SOC (model 1) with respect to service uptake. Secondarily, we assessed whether each set of models differed with respect to one another to assess the impact of the BI and CCT on service uptake.
Study Population and Procedures
At each health center, 250 AGYW were recruited and followed for 1 year (N = 1000 total). Eligibility criteria included being female, 15-24 years old, from the clinic's catchment area, and willing to participate for a 1-year period. AGYW who had experienced sexual debut were purposively recruited.
Village chiefs from the 4 catchment areas were oriented before the study. Recruitment then occurred through a combination of community outreach, participant referral, and selfreferral. Community outreach consisted of peer educators visiting socioeconomically disadvantaged parts of the catchment area. They engaged AGYW in one-on-one conversations about what study participation entailed. AGYW who enrolled were then provided with 3 invitations to invite friends (participant referral). AGYW who learned of the study through chiefs or others in the community could also enroll (self-referral). Recruitment from the clinic itself was discouraged because this would lead to selection biases.
Once enrolled, participants responded to a detailed behavioral survey at baseline, 6 months, and 12 months. Surveys were administered in Chichewa by young female research officers on Android tablets using Open Data Kit software. The survey included questions about demographics, socioeconomic status, and self-reported sexual and care-seeking behaviors. Phone and physical tracing were conducted for participants who missed 6-and 12-month research visits.
Study Outcomes
Clinical outcomes were recorded on study-specific clinic cards by peer educators and health care providers. Primary outcomes were the following care-seeking behaviors obtained from these clinic cards:
• HIV testing uptake consisted of pre-test counseling, testing, and post-test counseling performed by an HIV diagnostic assistant trained in Malawi national HIV testing guidelines.
• Condom uptake consisted of provision of male, female, or both types of condoms, regardless of number of condoms received.
• Hormonal contraception uptake consisted of a 12-week supply of combined oral contraceptive pills, a 12-week injection of depot medroxyprogesterone acetate, or insertion of long-acting contraceptive implants (Jadelle or Implanon). Use of intrauterine or permanent contraception was negligible (N , 5).
Secondarily, we explored the following outcomes:
• Dual method uptake was a composite of receiving condoms and a hormonal contraceptive method on the same date.
• STI uptake was defined as a clinical consultation with a health care provider regarding a genital sore or ulcer, discharge, or pelvic pain.
For all outcomes, we reported whether each participant received the service at least once, as well as the number of times the service was received over 1 year. Using an alpha level of 0.05 and a sample size of 250 participants per model, we had .80% power to detect differences $13% between any 2 models at any time point.
The primary data source was a study-specific clinic card collected and stored at the clinic. Each participant had one card that documented all clinical services received. The card contained one row for each date with separate sections for peer educators, HIV diagnostic assistants, and providers to record the services they provided. The cards only captured data received at the assigned study clinic. Data were extracted from the card and double-entered into an Open Data Kit database by 2 different study staff. The data manager identified and resolved discrepancies.
Behavioral surveys administered at baseline, 6 months, and 12 months assessed self-reported service uptake. These data were used to assess whether self-reported trends were similar to clinical trends. They were a secondary source for this analysis because they reflected services received anywhere, not just at the assigned clinic.
Data Analysis
For all analyses, one record per participant was created, which included key baseline characteristics from the behavioral survey, and all clinic card observations. First, we calculated the number and proportion of participants with each baseline characteristic and compared them using x 2 tests.
All clinic card outcomes were analyzed in an intention to treat approach and were based on the services received in their assigned health centers. For analyses comparing whether any services had been received, we implemented generalized linear models with an identity link and binomial distribution to estimate risk differences and 95% confidence intervals (CIs). For analyses comparing the mean number of services received, we used generalized linear models with a log link and negative binomial distribution to estimate incidence rate ratios and 95% CIs. In all modeled analyses, the 250 women in the SOC (model 1) were compared with the 750 women in the YFHS health centers (models 2-4). Adjusted analyses controlled for potential confounders that differed between the SOC and YFHS at baseline, including age, marital status, parity, and previous use of that service.
A final set of analyses compared each set of consecutive models: models 1 versus 2, models 2 versus 3, and models 3 versus 4. These analyses were conducted to assess how the addition of the BI and CCT affected service uptake. Differences in proportions were compared using x 2 tests and differences in mean values were compared using t tests.
We conducted an additional analysis restricted to unmarried adolescents younger than 19 years to observe whether trends in the larger population applied to this subgroup, which typically exhibits especially poor care-seeking behaviors.
All analyses were conducted in Stata 14.
Ethical Approvals and Considerations
Girl Power-Malawi received approval from the University of North Carolina Institutional Review Board and the Malawi National Health Sciences Research Committee. To participate, AGYW aged 18-24 years provided informed consent as adults. AGYW aged 15-17 years provided assent and had a parent, guardian, or authorized representative provide informed consent. Nearly all consents were administered in Chichewa, the local language.
RESULTS
Study Population
Across sites, 1109 potential participants were screened, 1080 were eligible, and 1000 enrolled (N = 250/facility). The primary reason for ineligibility was age. Enrollees were recruited through community outreach by peer educators (36%), participant referral (26%), and self-referral (44%). Median age was 19 years (interquartile range 17-21 years). The majority had completed primary education (71%), few were ever married (29%), and many reported a previous pregnancy (43%). The distribution of several of these variables differed between models 1 and models 2-4 ( Table 2 ). Ninetynine percent had experienced sexual debut.
Retention was 84% at 6 months and 87% at 12 months, with no differences across models in either period (P $ 0.9). Primary reasons for nonretention included leaving the catchment area (52%), being busy (25%), and being nonlocatable (18%). Being busy or nonlocatable may have masked other underlying reasons.
HIV Testing
Based on clinical data, 72%, 96%, 100%, and 96% of participants received an HIV test at least once in models 1-4, respectively ( Figure 1A) . The proportion receiving at least one HIV test was higher in models 2-4 than in model 1 [adjusted risk difference (aRD): 23%, 95% CI: 16% to 29%] ( Table 3 ). The mean number of HIV tests was also higher in models 2-4 than in model 1 [adjusted incidence rate ratio (aIRR): 2.4, 95% CI: 1.9 to 2.9]. Mean time to first HIV test was considerably shorter in models 2-4 than in model 1 (13 versus 221 days, P , 0.001), with most participants in clinics 2-4 being tested for the first time at the time of enrollment. This difference was explained by earlier availability of young HIV diagnostic assistants in models 2-4 (baseline) than in model 1 (12 months) who implemented opt-out testing. Behavioral data reinforced these trends with more participants reporting HIV testing in the last 6 months in models 2-4 than in model 1 at 6 months (88% versus 52%, P , 0.001) and 12 months (85% versus 57%, P , 0.001).
HIV testing uptake was nearly universal in models 2, 3, and 4. Mean number of annual tests was higher in model 3 than in 2 (2.9 versus 2.3, P # 0.001), but comparable in models 3 and 4 (2.9 in both, P = 0.7) ( Table 4 ).
Male and Female Condoms
Based on clinic card data, 26%, 78%, 80%, and 89% of participants received male or female condoms at least once in models 1-4, respectively ( Figure 1B) . The proportion receiving condoms at least once was higher in models 2-4 than in model 1 (aRD: 57%, 95% CI: 51% to 63%). Mean number of times each AGYW received condoms over a 1-year period was higher in models 2-4 than in model 1 (aIRR: 7.9, 95% CI: 6.0 to 10.5). Mean number of condoms per AGYW was higher in models 2-4 than in model 1 (66 versus 5, P , 0.001). At all clinics, .95% of the condoms distributed were male condoms. Behavioral survey data reinforced higher condom utilization in models 2-4 versus model 1, with more participants reporting currently using condoms in the last 6 (68% versus 54%, P , 0.001) and 12 months (78% versus 55%, P , 0.001).
All clinical indicators of condom use were comparable in models 2 and 3. Higher uptake was observed in model 4 compared with model 3 with respect to the proportion who ever received condoms (89% versus 80%, P = 0.004), the mean number of times condoms were received (3.6 versus 1.7, P , 0.001), and the mean number of condoms received (109 versus 38, P , 0.001).
Hormonal Contraception
Based on clinic card data, 10%, 52%, 35%, and 74% received a hormonal contraceptive method at least once in models 1-4, respectively ( Figure 1C ). This proportion was higher in models 2-4 than in model 1 (aRD: 39%, 95% CI: 34% to 45%). Mean number of times hormonal contraception was received was also higher in models 2-4 than in model 1 (aIRR: 6.0, 95% CI: 4.2 to 8.7). These findings were reinforced by self-reported behavioral data with higher proportions of participants in models 2-4 reporting current hormonal contraceptive use at 6 months (47% versus 19%, P , 0.001) and 12 months (44% versus 24%, P , 0.001).
Hormonal contraception uptake was lower in model 3 than in model 2 (35% versus 52%, P , 0.001), and mean number of times a hormonal contraceptive method was obtained was lower in model 3 than in model 2 (P , 0.001). Any contraceptive uptake and number of times a hormonal method was obtained were also both higher in model 4 than in model 3. Short-acting methods (injections and pills) accounted for 92% of the methods provided. A comparable distribution of short-acting versus long-acting methods was observed between model 1 and models 2-4 (P = 0.4).
Dual Methods
Based on clinic card data, 0%, 27%, 22%, and 54% of participants received dual methods at least one time in models 1-4, respectively. The proportion of participants with at least one instance of dual method uptake was higher in models 2-4 than in model 1 (aRD: 33%, 95% CI: 29% to 36%). Higher dual method uptake was reinforced by self-reported behavioral data with higher proportions of participants in models 2-4 reporting current dual method use at 6 (31% versus 6%, P , 0.001) and 12 months (33% versus 9%, P , 0.001) compared with model 1.
Dual method uptake (27% versus 22%, P = 0.3) and mean number of times dual methods were obtained (0.35 versus 0.27, P = 0.1) were comparable in models 3 and 2. Both dual method uptake (54% versus 22%, P , 0.001) and number of times dual methods were obtained (0.87 versus 0.27, P , 0.001) were higher in model 4 than in model 3.
STI Services
Based on clinical data, 0%, 11%, 17%, and 25% of participants received at least one STI-related visit in models 1-4, respectively. The proportion receiving at least one visit was higher in models 2-4 than in model 1 (aRD 16%, 95% CI: 13% to 19%). Mean number of visits was also higher in models 2-4 than model 1. Service uptake in models 2 and 3 was similar. Participants in model 4 obtained more STI services (P = 0.02) and obtained them more often (P = 0.001) than those in model 3. Using behavioral survey data, among the subset of participants reporting abnormal vaginal discharge or genital ulcer disease in the last 6 months, the proportion seeking STI services was higher in models 2-4 compared with model 1 at 6 months (54% versus 39%, P = 0.2) and 12 months (64% versus 43%, P , 0.07).
Subpopulation Analyses
Restricting to the 498 unmarried adolescent girls aged 15-19 years, comparable differences in uptake between models 2-4 and model 1 were observed with respect to HIV testing (98% versus 73%, P , 0.001), condoms (84% versus 31%, P , 0.001), contraception (39% versus 4%, P , 0.001), dual method use (27% versus 0%, P , 0.001), and STI services (0% versus 16% P , 0.001).
DISCUSSION
These findings demonstrate that offering AGYW a YFHS model of service delivery, which includes youthfocused spaces, young peer educators, youth-friendly health providers, and integrated services, leads to considerably higher uptake of a range of clinical services compared with the SOC: HIV testing, condoms, hormonal contraception, dual methods, and STI management. At all 3 YFHS health centers, more AGYW received each of these services, received these services more often, and received them earlier than their counterparts in the SOC. These findings were observed clinically and reinforced through behavioral self-report.
Findings surrounding the effectiveness of the YFHS model are consistent with evidence throughout the region. The combination of health care worker training and facility modifications has been associated with improvements in HIV and SRH indicators among adolescents in a range of SSA settings. [4] [5] [6] However, previous research had design challenges, including the absence of a well-defined cohort, lack of a meaningful comparison group, cross-sectional observations, or self-reported outcomes, and therefore limited the strength of these inferences. 4 Our analysis, which used a well-defined cohort, a meaningful comparison group, a year of longitudinal follow-up, and clinical outcomes, considerably strengthens the evidence base. Such research is a necessary step before larger, more definitive studies can be conducted.
We did not observe notable improvements in model 3 compared with model 2 with respect to clinical outcomes. In both models, nearly all participants received an HIV test, approximately 80% received condoms, and one-third to onehalf received a method of hormonal contraception. These We observed higher levels of some services in model 4 than in model 3, suggesting that the BI and CCT together may have had an impact on service uptake. In both arms, uptake of HIV testing was nearly universal. However, the proportion of participants who received condoms, hormonal contraception, dual protection, and STI services was higher in model 4 than in model 3. Furthermore, on average, participants in model 4 received all of these services more often than those in model 3. We hypothesize that the cash transfer facilitated BI session attendance, and because the sessions and clinical services were colocated, it was easy for participants to receive services at those visits. Similar observations have been made in a number of settings where cash or in-kind transfers have improved a range of HIV-related care-seeking behaviors. [18] [19] [20] [21] Policy discussions are needed to determine whether and when such incentives are feasible and appropriate, and whether the added costs are justified by the expected health benefits.
These results are timely in light of increased recognition that multilevel interventions are needed to address the vulnerabilities affecting AGYW in SSA settings. 10, 22 This behavioral study is a first step toward identifying an effective model for delivering a range of clinical and nonclinical services, but given additional costs, space, and staffing considerations, scale-up will require additional work. Implementation science is needed to determine how best to bring these models to scale. Key questions to explore include which components of these models are essential for effectiveness, whether the 15-24-year-old population is the most appropriate age range to target, whether this selection of services is optimal, and what clinical reorganization is needed to institutionalize a youth-friendly approach to health service provision. Addressing these challenging questions will be essential for making health systems more responsive to the needs of AGYW.
Our findings must be interpreted in light of potential biases. Differential ascertainment is one possibility: clinicians in the YFHS clinics may have been more likely to document the services provided than clinicians in the SOC. If this occurred, reported differences would be exaggerated. However, this bias is unlikely to fully explain our findings because trends in clinical records were reinforced by trends in the selfreported behavioral survey. Confounding due to differential baseline characteristics is another possible source of bias. Although we did observe differences in baseline characteristics between model 1 and models 2-4, we controlled for these potential factors in adjusted analyses. These adjustments had little impact on effect estimates. Furthermore, when we restricted our population to unmarried adolescents, the subpopulation with the greatest care-seeking challenges, the trends persisted. Nonetheless, a larger cluster randomized controlled trial is needed to confirm that underlying population or clinical differences are not driving these findings.
Our findings raise profound questions about the current model of service delivery for AGYW across SSA. AGYW are not children who require pediatric services, nor adults who easily assimilate into vertical adult services. They are a developmentally distinct group who require a model of service delivery that is responsive to their unique care-seeking needs. The Girl Power study demonstrates that by simultaneously addressing several of these needs, it is possible to substantially improve service uptake by AGYW in public sector health centers, even in a resource-constrained environment.
